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SPECIFICATION forming part of Letters Patent No. 765 434, d.a,ted July 19 1904.

Application filed October 9, 1902,

Serial No, 126 534, (No model.)

To all whom it may concerw:

Be it known that I, CHARLES MATTHEWS
MaxNLY, a citizen of the United States, and a
resident of Washington, District of Columbia,
have invented certain new and usetul Improve-
ments in Rotary Pumps or Motors, of Whlch

the following is a specification.

My invention relates to that class of rotary
pumps or motors in which a series of cylin-
ders arranged to revolve around a common
axis are connected to a revoluble disk or head

“and in which the length of stroke of the pis-

tons may be varied, thereby varying the quan-
tity of fluid delivered or t he amount of power
produced Wlth()llt Stopp ng sald pump or
motor.

My object is to provide simple and effect-
ive means 1n such mechanisms as that desig-
nated for adjusting the length of stroke of
the pistons and at the same time to provide an

‘apparatus which will operate with the least

frictional loss, and particularly to improve

pumps or motors of the type disclosed in Pat-
ent No. 511,044, granted December 19, 1893,

to William Cooper and George P. Hampton.

With these objects in view my invention
consists of a pump or motor comprised of a

suitable supporting - framework, a serles of

cylinders arranged around a common axis to
form a drum, a shaft journaled in said frame

and connected to and supporting the drum
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containing the cylinders, pistons arranged in
sald cylinders, a thrust plate or ring to which

the pistons in the sald cylinders are connect-

ed and which is adapted to rotate in unison
with said cylinders, a relatively fixed adjust-

ing-ring mounted on said shaft, and having

the thrust- plate to which the plstons are con-
nected journaled in it, said adjusting - ring
being non-rotary and adwpted to be adjusted

to assume any incline with respect to the shatt

 to increase or decrease the length of stroke of

sald pistons; and my inv.ention further con-

sists in the novel construction and details
thereof, with reference to the accompanying
drawings, as hereinafter described, and more
par tlculally pointed out in the claims.

In the dramnﬂ“s Flo ure 1 1s a lono*ltudmal

looking in the direction of the arrow.

“sectional view through the center of my pump

or motor. Kig. 2 18 an end view of the drum
containing the cylinders and looking toward
the left in Fig. 1.
tional view on the broken line 3 3, Kig. 1,
Figp.
4 is an end view of the receiving and distr ib-
uting valve looking toward the left in Fig. 1.
Fig. 5 is a section through the valve on “the
line 5 5, Fig. 4, looking “in the direction of
the arrow: and Fig. 6 is a detached end view
of the supportmo*—trame and looking toward
the right in Fig. 1. - |
bmce the construction of my device is prac-

tically the same when used elther as a pump

or a motor, I will first describe 1t when 1n op-
eration as a pump and, second, when 1n oper-
ation as a motor.

Referringnow to the drawm os, in which the
same reference characters 1elate to the same
or corresponding parts in all the views, 40 in-
dicates a suitable framework, on which is fix-
edly mounted a stationary V&lve 35, provided
with two semicircular ports 36 and 36°, con-
sisting of passages or channels cut In the in-
ner face of the annular flange projecting from
the web of the valve, said ports and constit-
uent passages being separated from each othe1
by the two br 1dﬂ*es or partitions 37 and 37
diametrically dmposed with reference to each
other and here represented in a vertical plane,
asshownin Figs. 1and 4. Passing through the
center of the valve structure 35 isa shaft 10, one
end of which is journaled in said valve and the
other end in asuitable standard or upright 41,
projecting from or forming a partof the frame-

work 40. Both ends of the shaft 10 extend

Fig. 3 1s a transverse sec- -
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beyond the uprights or standards, so that in

the case of the pump power may be applied
to either end of the shaft, and from either

end in the case of the motor power may be

delivered. Mounted on the shaft 10 1s a
drum or cylinder structure 11, which drum
is fastened to the shaft 10 by a key 56 and
the nut 57, which forces the drum against the
shoulder 58 and has formed in it a plurality
of cylindrical chambers 12 12* 12°, &c., the
bores of said cylindrical chambers being par-
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10
to rotate 1n unison with said cylinders, and
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to rotate on the said conical projections and

35

40

45

50

allel with the axis of the shaft. The cylin-
ders 12" 12°, &c., are provided with suitable
ports 13’ 13% &ec.,respectively,adapted to regis-
ter successively with the ports 36" and 36° of
the valve during the rotation of the cylinder
structure. Pistons 14’ 14°, &c., are slidably
mounted in their respective cylinders and are
connectec to a thrust ring or plate 26 by means
of the connecting-rods 33" 33* 33°, &c, respec-
tively, said thrust plate or ring being adapted

when the device operates as a pump is driven
thereby. The thrust plate or ring 26 is jour-
naled on the relatively fixed adjusting-ring 22,
to-which 1t 1s connected by a ball-bearing by
means of a fastening-nut 27. The adjusting-
ring 22 is supported by the shaft 10 through
the medium of the supporting-ring 19, pro-
vided with projections or pivots 20" and 207,
on which projections the adjusting-ring 22 is
pivoted. The supporting-ring 19 is not fas-
tened to the shaft 10, but is journaled there-
on, permitting the shaft to freely rotate in
1t, and the said supporting-ring 19 is pre-

vented from slipping in an axial direction by

the shoulders 21’ and 21° of the shaft 10,
which overlap and bear against the ring 19.
Mounted on the periphery and at the open
end of the drum 11 is a ring 15, having a
plurality of equidistant conically-shaped pro-
jections 16, on which are mounted conically-
shaped bearing-sleeves 17, which are adapted

which are prevented from slipping therefrom
by the nuts 18. On the outer periphery of
the thrust plate or ring 26 i1s a plurality of
conically-shaped radial projections 28, having
conically-shaped bearing-sleeves 29 mounted
thereon, said bearing-sleeves 29 being pre-
vented from slipping from said projections
by means of the nuts 30. The conically-
shaped projections 16, carried by the drum,
are acdapted to intermesh with the conically-
shaped projections 28 on the thrust plate or
ring, and thereby cause said thrust plate or
ring 26 to revolve in unison with the cylinder-
drum 11. The adjusting-ring 22, pivoted on
the supporting-ring 19, which in turn is sup-
ported by the shaft 10, is provided with a

Pprojection 23, prolonged to tform the sector

of a worm-wheel 24, said prolongation ex-

tending on each side of the worm-gear teeth
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to form the guide-flanges 25" and 25
Rotatably mounted in the two standards 41
and 42 of the frame 40 1s a worm-shaft 483,
provided with a worm 44, which is adapted
to mesh with the worm-wheel sector 24 of the
adjusting - ring 22 -and by means of which
sald adjusting-ring may be caused to turn on
the pivots 20’ and 20° of the supporting-ring
19, thereby causing the adjusting-ring 22 to
assume different inclinations to the axis of the
shaft 10, which in turn causes the thrust plate
or ring 26 to also assume these different incli-
nations to the axis, thereby causing a varia-

765,434

tion in the length of stroke of the pistons 14’
14°, &c., whose connecting-rods 33’ 33°, &c.,
terminate in balls at each end, confined in
socket-bearings in said pistons and thrust-
plate and are secured thereto by the socket-
nuts 34" 34% &c., and 32" 32°, &c., respec-
tively.  The two guide-flanges 25" and 25° of
the sector worm-gear 24 are formed in such
a manner as will allow the worm-screw 44 to
freely turn between them, and at the same
time they prevent the adjusting-ring 22 from

rotating around the axis « ¢ by bearing

against the sides of the worm-screw 44. The
valve structure 35 is so placed that the two
bridges 37" and 37%, which are made substan-
tlally equal in width to the width of the ports
1n the cylinders, are vertical, and the adjust-
Ing-ring 22 is also so placed that the worm
44, meshing with the sector-gear 24, causes
sald adjusting-ring to be adjusted in a verti-
cal plane, thereby causing the pistons 14’ 14°
14°, &e., to arrive at the ends of their strokes
at a time when the ports 13" 13* 13°, &c., in
the cylinder-chambers 12" 12% &ec., respec-
tively, are being covered by the bridges 37
and 37°. In order to permit the ingress and
egress of fluid through the semicircular ports
36" and 36* of the valve structure, I provide
two passages 38" and 38°, the passage 38 be-
ing connected with the port 36" and the pas-
sage 38 with the port 36° sald ingress and
egress passages being formed in the valve
and projections therefrom terminating in
suitable coupling-flanges, to which the sup-
ply and exit pipes may be connected. In or-
der to provide for taking up the thrust which
1s produced on the worm-screw 44 by the pis-
tons acting through their rods against the
thrust-ring 26 and which is communicated to
sald worm through the adjusting-ring 22 and
the sector worm-wheel 24, I arrange the
thrust-bearings 46 and 47, which act between

the flanges 48 and 49 on the worm-screw and

the standards 41 and 42 of the frame, and in
order to take up the thrust on the main driv-
ing-shaft 10 and provide against end play of
the same, and thereby keep it in sueh a posi-
tion that the ports 13" 13°, &c., of the cylin-
ders preserve their proper longitudinal posi-
tion with regard to the ports 36" and 36* of
the valve, I arrange thrust-bearings 50 and 51
on either side of the standard 41, said thrust-

bearings acting against the nut 53 and the

flange 52 on the shatt 10. Fastened to one
end of the worm-screw shaft 43 is a hand-
wheel 54, secured thereto by means of a key
or feather 55, said hand-wheel forming a con-
venlent means for turning the worm-screw

.shaft 43, and thereby causing adjustment of

the adjusting-ring 22, which acting through
the thrust-ring 26 and the connecting-rods
33" 33°, &ec., cause adjustments of the length
of stroke of the pistons 14’ 14% &c. How-
ever, 1t 1s to be understood that I do not con-
fine myself to this particular method of ad-

70

75

30

Q0

95

100

105

110

115

120

125

130




1O

15

20

765,434

justing the adjusting-riﬁg 292, since 1t is evi-
dent that the same end may be accomplished
by replacing the worm-wheel sector 24 and

“the worm-screw 44 with a spur-wheel sector

and a rack having teeth meshing with the
teeth of the spur-wheel sector or with any
suitable mechanical movement.

The conically -shaped sleeves 29 and 17,
mounted on the conically-shaped projections
28 and 16, respectively, provide a simple and
effective means for lessening the friction be-

tween sald projections, since these sleeves are
iree to rotate on their respective projections,

and thereby prevent the slipping motion which
would otherwise occur between the said pro-
jections on the ring attached to the drum and
those on the thru st-rmg, suchaslipping motion
being replaced by the rolling motion of the re-
spective sleeves of the pro;leetlens 28 of the
thrust-plate on the respective sleeves 17 of the

cylinder-ring 15. It will furthermore benoted
that these projections 16 and projections 28

~are so relatively shaped as not only to secure
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maximum strength, but more particularly to
insure that the action between the conical

- sleeves will be so far as possible a pure rolling

motion rather than a sliding or slipping mo-

“tion and productive of excessive loss due to
Iriction, as it otherwise would be, especially

where the pressure between the twe sets of
projections is considerable, as in the present
case. It should also be noted that I have ar-

‘ranged the valve so that the cylinders touch

only the annular flange thereof, as such an ar-
rangement avoids all the d1fieulty which is

experlenced in pumps or motors of this class,

where the ends of the cylinders are open to
form the cylinder-ports which act in connec-
tion with ports arranged in the face of the
valve, this latter arr an@ement necessitating

the bearing with conmdereble force of the end |
of the cylmdel -drum against the face of said

valve in order to prevent leakage of the fluid
between said cylinder-drum and said valve-
face, and, furthermore,the arrangement which
ficulty
which 1s experienced in pumps or motors of

the type referred to, because of the tendency
of the cylinder drum to cant.

A pump or motor constructed in accordance

- with my invention as herein described, while

applleeble for general use as a pump or motor,
1S especially jtted for employment as an ele-
ment or elements of fluid-pressure-operated

55 varlable-speed gears of the type shown, for

example, in Patent No. 511,289 to Cooper and
Hampton, dated December 19, 1893.

The operation of the device when used as a
pump 1s as follows: Suppose the parts to be

‘1n the positions shown in Fig. 1, where the

adjusting-ring is inclined at an angle to the

-shaft and the piston in cylin’der 12" 1s at its
‘outer dead-center, the piston in cylinder 12*

1s at i1ts inner dead center and the other pis-

‘tons are at positions corresponding with the |

-the right-hand side in Fig. 1.

relative positions of their respective cylinders,
and that the shaft 10 is rotated in a clockwise
direction as viewed from that end which is at
The cylinder-
drum being fixed to the shaft will accordingly
rotate with 1t and in so doihg will carry the
pistons and through the conically-shaped pro-

Jections on the ring 15, meshing with the con-

1cally-shaped pro;jectlons on the thr ust-ring
26, will also cause the thrust-ring to rotate
Wit_h it, and since the adjusting—ring Is 1n-
clined at an angle to the shaft and the thrust-
ring is free to rotate in the said adjusting-
ring the said thrust-ring will be caused to re-

volve at said angle with the shaft, thereby

causing the pistons to reciprocate in their re-
spective cylinders, piston 14" moving toward
the closed end of its cylinder, and thereby
forcing any fluid therein out thr oucrh the port

18" and into the port 36" of the Velve whence

it is free to pass through the passage 38" and
into any receptacle prewded therefor. At
the same time that the piston 14" moves to-
ward the closed end of its cylinder the piston
14" moves toward the open end of its cylinder,
and thereby tends to suck in through its port
13* any fluid which may be in the port 36° of

the valve, and since said port 36%is connected

to the passage 38° fluid from any receptaclée

‘which may be attached to said passage 38

will thereby have access to the cylinders

which connect through ‘their ports with the
port 36° of the valve, the remaining cylinders
operating 1n a 31m11e1 manner and elther suck-

ing in or forcing out fluid, according to their
relative positions. If now the rate of rota-
tion of the shaft remain constant and it is
desired to pump fluid at a faster rate, the ad-
justing-ring 22 will be given a slwhtlyr oreater
inclination with the axis of the shaft, which

will immediately cause the length of stroke

of the pistons to be increased, ther eby caus-
ing a proportional increase in the rate of
pumping of the fluid. If it is desired to keep
the shaft 10 rotating and at the same time to
cause the pump to cease pumping, the worm
44 1s rotated in a clockwise direction until the

adjusting-ring has been brought to a perpen-

dicular position, at which position the pistons
will cease to have a reciprocatory motion in
their respective cylinders and the action of
the pump ceases. If it i1s desired to cause the
pump to draw the fluid through the port

‘g
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through which 1t previously forced it and

force the fluid so drawn into the port through
which i1t previously drew its supply and with
the shaft 10 rotating in the same direction as
before, the worm-screw would be rotated 1n
a clockwise direction to such an extent as to
cause the adjusting-ring to assume an angle
on the opposite side of the vertical to that

120
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which it previously made, the amount of such '

melma,tlon being dependent on the T ate at
which 1t 1s desn"ed to pump.
The operation of the device when used as a
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motor is as follows: Suppose the parts to be
the positions shown in Fig. 1 and that a

source of fluid-pressure Suppl_yr 1s connected
he passage 38" and that a proper recepta-

cle for the exhaust is connected to the passage
38°. Fluid-pressure will enter through the port
36" of the valve and thence through the ports
13* and 13° into their respective cylinders 12*

n

to t

and 12°and acting against the pistons 14* and

14° will cause them to press against the thrust-
ring 26, which pressure acting on the thrust-
ring will cause 1t to revolve 1n a counter-clock-

wise direction as viewed from the right-hand

end of Fig. 1,and suchrotation beingimpressed

on the thrust-ring 26 will cause the thrust-

ring, through 1ts conically-shaped projections
intermeshing with the conically-shaped pro-
jections of the ring 15 on the eylinders, to

drive the cylindersaround in the same counter-
clockwise cirection, and the cylinders being
fastened to the shaft 10 will cause the shatt
10 also to revolve in the same direction.
the cylinders pass under the exhaust-port 36
their respective pistons would be moving to-
ward the closed ends of the cylinders, thereby
causing the fluid in said cylinders to be forced
out, t__lI'OHOh the exhaust-port 36° into some
recep‘aacle provided therefor. In order to

" cause the motor to cease revolving, 1t would

only be necessary to bring the adjusting-ring
into a vertical position, 1n which position the
pistons would cease to reciprocate in their re-
spective cylinders due to the pressure which
they exert on the thrust-ring being perpen-
dicular to the direction 1n which the said
thrust-ring i1s free to move in the adjusting-
ring, and consequently they would exert no
force to causethe thrust-ring, and thereby the
cylinders and shaft, to revolve. In order to
cause the shaft 10 to revolve in an opposite
direction, the adjusting-ring will be brought
to such a position that 1t makes an angle with

‘the axis opposite to that which it previously

macde, and since the thrust-ring must also
make the same angle with the axis as the ad-
justing-ring the resultant of pressure of the
pissons acting onthe thrust-ring through their
connecting-rods would cause the thrust-ring
to revolve 1n the opposite direction, which
would in turn, through its projections inter-
meshing with the projections of the ring on
the cylinder-drum, cause the drum, and there-
by the shatt to which 1t 1s connected, to also
revolve in a direction opposite to that where
the adjusting-ring had an inclination on the
opposite side of the vertical.

I claim as my invention—

1. Inapumpormotor, the combination with
a revoluble shaft mounted in suitable bearings,
of a plurality of cylinders provided with ports
for the inlet and exhaust of fluid grouped
around the shaft, a valve structure having

ports adapted to register with the ports of the |

cylinders, pistons in the cylinders, a ring in-
clined to the shaft and pivotally supported

As
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thereby, a thrust-ring rotatably mounted on
the said ring, connecting-rods between the

pistons and said thrust-ring, and connections
between the thrust-ring and the cylinder struc-

ture to cause the cylinders and the thrust-ring
to retain their relative positions, substantially
as described. |

9. Inapumpormotor, the combination with
arevolubleshaft mounted in suitable bearings,
of aplurality of cylinders provided with ports
tfor the inlet and exhaust of fluid grouped
around and revolving with the shaft, a station-
ary valve structure having ports adapted to
register with the ports of the cylinders asthe
latter revolve, pistons 1n the cylinders, a ring
inclined to and relatively fixed with respect

to the shaft, but pivotally supported thereby, |

a thrust-ring rotatably mounted on the said
ring, connecting-rods between the pistons and
said thrust-ring, and connections between the
thrust-ring and the cylinder structure to cause
the cylinders and the thrust-ring to turn in
unison, substantially as described.

3. Inapumpormotor, the combination with

arevoluble shaft mounted in suitable bearings,
of a plurality of cylinders provided with ports
for the inlet and exhaust of fluid grouped
around and revolving with the shatt, a station-
ary valve structure having ports adapted to
register with the ports of the cylinders when
the latter revolve, pistonsin the cylinders, an
adjusting-ring inclined to and re. atively fixed
with respect to the shaft, but pivotally sup-
ported thereby, a thrust-ring rotatably mount-
ed in the said adjusting—ring, connecting-rods
between the pistons and said thrust-ring, con-
nections between the thrust-ring and cylinder
structure to cause them to turn in unison, anc
means for varying the inclination of the ad-
justing-ring with respect to the shaft, substan-
tially as descrlbed

4. Inapumpormotor, the combm‘t‘mon with
ashaft rotatably mounted in suttable bearings
of a drum secured to and revolving with the
shaft and having a plurality of cylinders pro-
vided with ports for the inlet and exhaust of
fluid, a stationary valve structure having an
overlapping flange surrounding the end of the
drum and provided with ports adapted to reg-
ister successively with the ports of the cylin-
ders when the latter revolve, means for secur-
ing the drum to the shaft and maintaining its
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closed end out of contact with the face of the

valve structure, pistons in the cylinders and

connections between the pistons and shaft for

causing the same to rotate In unison, substan-
tially as deseribed.

5. Inapumpor motor, the combination with
a shaft rotatably mounted in suitable bearings,
of a drum secured to the shaft having a plu-
rality of cylinders grouped around the said
shaft, a stationary valve structure having an
annular flange bearing upon the periphery of
the closed end of the drum, means for main-

- taining the latter out of contact with the face

120
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of the valve structure, coéperating ports in
the flange of the valve structure and the cyl-
inders for inlet and exhaust of fluid, a thrust-
ring inclined with respect to the shaft and ro-
tatable with the same, pistons in the cylinders
and connections between the pistons and
thrust-ring, substantially as described.

6. Inarotaryreciprocatory pump or motor,

" the combination with a shaft, cylindersand pis-

10
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tons grouped around and rotating therewith,
of an inclined thrust-ring rotatable with the
shaft, means for pivotally supporting said
ring upon the shaft, connecting-rods between
the pistons and ring, intermeshing conically-
shaped projections on the cylinder structure
and the ring for causing the two to rotate in
unison, and conically-shaped sleeves rotatably
mounted on the projections and providing a

rolling contact between the said intermeshing

elements substantially as described.

7. Inapumpor motor, the combination with
ashaftrotatably mounted in suitable bearings,
a drum having a plurality of cylinders fixed
thereto, pistons in said cylinders, of a rela-
tively fixed adjusting-ring pivotally support-
ed on the shaft but non-rotatable therewith,
a thrust-ring supported by the adjusting-ring,

connecting-rods between the thrust-ring and -

the pistons, and means for varying at will the
angle of the adjusting-ring with respect to the
sha,ft substantially as described.

3. In a pump or motor, the combination with
a shaftrotatably mounted in suitable bearings,
adrum having aplurality of cylindersfixed to
the shaft, pistons in said cylinders, of a rela-
tively fixed adjusting-ring pivotally support-
ed on the shaft but non-rotatable therewith,
a thrust-ring supported by the adjusting-ring,
connecting-rods between the thrust-ring and
the plstons gear-teeth carried by the adjust-
Ing-ring, a,nd a rotatably-mounted engaging
element for said teeth capable of movement at
will to vary the angle of the adjusting-ring
with respect to the shaft ‘substantially as de-
scribed.

9. Inapumpormotor, the combination with
a shaft rotatably mounted 1n sultable bearings,
a drum having aplurality of cylinders fixed o0
the shaft, pistons in said cylinders, of a rela-
tively fixed adjusting-ring pivotally support-
ed on the shaft and non-rotatable therewith,

o

‘a thrust-ring supported by the adjusting-

ring, connecting-rods between the thrust-ring
and the pistons, a sector worm-gear on thead-
justing-ring, and a worm-screw engaging the

55

sector-gear for effecting adjustment of the -

ring to vary 1its angle with respect to the
shaft, substantially as described.

10. In a pump or motor, the combination

with a shaft rotatably mounted in suitable
bearings, a drum having a plurality of cylin-

60

ders fixed to the shaft, pistons in said cylin-

ders, of a relatively fixed adjusting-ring piv-

otally supported on the shaft but non-rotata-
ble therewith, a thrust-ring supported by the
adjusting-ring, connecting-rods between the

thrust-ring and pistons, an extension on the-
ad]ustmcr-rmtr having a sector-gear, a worm

meshing therewith, and G‘llldll’lﬁ'- anges ex-
tending - from the sector-weal beyond the teeth
thereof and adapted to bear against the sides
of the worm, substantially as described.
11. In a pump or motor, the combination
with a shatft rotatably mounted in suitable
bearings, of a drumfixed to the shaft and hav-
1ng a plurality of cylinders therein, means for

admitting and exhausting fluid to and from the
cylinders, pistons 1n the cylinders, and an ad-

justing-ring having a collar pivotally attached
thereto and confined against longitudinal

70
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movement on the shaft, and connections be-

tween the pistonsand adjusting-ring, substan-
tially as described.
12. In a pump or motor, the combination

‘with a shaft rotatably mounted in suitable

bearings, of a drum fixed to the shatt and hav-

1ing a plurality of cylinders therein grouped

around said shaft, means for admitting and
exhausting fluid to and from the cylinders,
pistons 1n said cylinders, an adjusting-ring
having a collar pivotally attached thereto and
confined against longitudinal movement on
the shaft, and means for varying the angle of
inclination of the adjusting-ring with respect
to the shatt, substantially as described.

In testlmony whereof Lhave signed my name
to this specification in the presence of two sub-

-scribing witnesses.

CHARLES M. WIAVLY
Wltnesses

M. H. MILES |
C. W. FOWLER
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